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The results demonstrate that the distensibility of the capillary wall, blood viscosity, the particular Lp distribution along the capillary, the hematocrit, and the instant in time after occlusion when Lp is computed can introduce large errors into the computation of Lp when rendered by any single capillary micro-occlusion method. To remove the unfavorable effects which these factors have upon the computed magnitude of Lp, a non-occlusive method was developed. Results rendered by the model suggest that the non-occlusive method may yield more accurate values for Lp than either the Landis or Lee methods. 
PARAMETER OPTIMIZATION AND SYSTEM MINIATURIZATION FOR VIBROTACTILE INFORMATION TRANSFER
The application of a matrix of controlled mechanical vibrations to the skin is a means of transferring information to individuals by using other than the traditional visual and auditory channels. The research addressed two areas: the investigation, design and development of a low cost, potentially portable experimental system capable of transforming images into tactile pictures to aid the visually handicapped; and the investigation and optimization, relative to skin sensitivity and power delivered, of the relationship between the parameters of the driving waveform used to excite the electro-mechanical transducers.
The resulting system is capable of acquiring a 256 x 256 pixel image and producing a vibrotactile output picture of 16 • 16 with four levels of gray. The system meets the design constraints of maximum peak current of 120 mA dictated by the vibrator, size reduction to 4 boards, linear amplification channels for shaped pulses, number of connections between vibratory array and electronics of 22 lines, and variable parameters for the driving waveform with the number of pulses per burst between 1 and 20, pulse width between 0.1 and 40 ms, pulse frequency between 25 and 800 Hz, and recovery time between 0.5 and 1.5 s. The size reduction was accomplished by time multiplexing the information being transferred from 16 rows into one line, reducing subsequently the required number of drivers in the system to 1/16th of the parallel implementation. The multiplexing scheme reduces the peak power requirements to 1/16th of that required by parallel implementation. An average power reduction with a factor of 60 was accomplished by comparing this system with those that use continuous stimulation and a 50~ duty cycle.
The sensitivity window as a function of frequency of the mechanoreceptors was matched to the spectral quadratic factor of the variable frequency, variable pulse width excitation parameters, and the vibrator response to predict theoretically the optimum parameter combination to maximize sensitivity and minimize power to reach threshold. This parameter relationship was verified experimentally.
It also was determined experimentally that for a rectangular waveform composed of a burst of 10 pulses followed by a recovery time of 0.5 s, the sensitivity of the skin does not increase as a function of pulse width after the pulse width has reached a minimum width of 0.5 ms. The sensitivity decreases again when the pulse width approaches (i.e., around 0.2 ms) the period of the pulse frequency. The relevant parameter is pulse width and not duty cycle, as specified in previous studies.
The optimization of the parameters pulse frequency and pulse width with respect to sensitivity and power delivered by the driving waveform resulted in the optimum combination pulse frequency of 100 Hz and a pulse width of 0.5 ms. 
